Konya basin is the largest closed basin in Anatolia. Konya plain project (KOP: Konya Ovasi Projeleri in Turkish) is a comprehensive group of projects, which includes construction of dams, hydroelectric power plants, and irrigation systems as well as providing developments in agricultural infrastructure, transportation industry, water supply, water budged, environmental impacts and in other issues. The KOP is described as being the second big project for the purpose of irrigation after South Eastern Project in Turkey. The KOP comprises 47,720 km 2 of area spread over four river basins in Konya closed basin. The KOP consists of 12 projects including nine big scale water projects, two water supply projects, energy projects, and a number of small scale surface, and ground water irrigation projects. The KOP area covers the 73% of the total area that can be irrigated in Konya closed basin. Presently, 308,073 ha of land are irrigated by 12 individual projects in the KOP. In order to reach up to 617,923 ha irrigated area, much effort has been done in the all projects.
I. INTRODUCTION
It is reported that worldwide around 850 million people live on land threatened by desertification. Another 500 million reside on terrain too steep to cultivate. Most of the world's rural poor live in the latitudinal band that will be most vulnerable to the effects of global warming. To make matter worse, 90% of the urban wastewater in the developing areas is discharged into rivers, lakes and coastal waterways without any treatment (WWC, 2003) .
Irrigation has been increasing the yield of a lot of cultivar plants a especially cereals in the Middle Anatolia Region. Irrigation projects are faced with some problems preventing the reaching of targets in spite of all efforts. Limited water supply and large investment requirements for irrigation projects make it essential to emphasize monitoring and assessment of irrigation system performance (Cakmak, 1997) . A study was carried out to determine the method of water distribution and water use efficiencies of the irrigation projects in the Konya plain project (KOP) region. The physical, agricultural, management and economic performances of the scheme were investigated under the headings of field application and conveyance efficiencies, water delivery performances, irrigation schedule, crop pattern, management, water supply, irrigation ratios and water charges (Cakmak and Akuzum, 1996) .
To develop a model for irrigation systems to be introduced in the KOP region, proposals have to be made for their management, operation and maintenance. This includes a preliminary environmental impact assessment (EIA) for the KOP region. For this purpose, an EIA was carried out before the final development and implementation of an irrigation project within the total area in the Konya Plain by the General Directorate of State Water Works (Uluatam, 1995) . This EIA study evaluates 12 sub-projects by considering construction and operation phases with respect to agricultural environmental problems, possible water quality impact, ecological changes water budged and meteorological conditions. In order to reduce the possible adverse environmental impact of the originally considered design values, some significant changes were adopted according to results of this EIA study.
Southeastern Anotolia Project (GAP) is the largest development project in Turkey and also one of the major projects in the world. There are 13 major projects in the lower Euphrates and Tigris basins that consist of dams, hydroelectric plants, and irrigation schemes. A total of 22 dams and 19 hydropower plants are to be constructed. 1.7 million hectares of land will be irrigated and the ratio of irrigated land to the total GAP region will increase from 2.9% to 22.8% (Balat, 2003; Demirbas and Bakis, 2003) .
II. THE KONYA PLAIN
Anatolian Plateau occupies the area between the two zones of the folded mountains, extending east to the point where the two ranges converge. The plateau-like, semi-arid highlands of Anatolia are considered the heartland of the country. The region varies in elevation from 600 to 1200 meters from west to east. The two largest basins on the plateau are the Konya Plain and the basin occupied by the large salt lake, (Tuz Golu). Both basins are characterised by inland drainage. Wooded areas are confined to the northwest and northeast of the plateau. Rain-fed cultivation is widespread, with wheat being the principal crop. Irrigated agriculture is restricted to the areas surrounding rivers and wherever sufficient underground water is available. Important irrigated crops include barley, corn, cotton, various fruits, grapes, opium poppies, sugar beets, roses, and tobacco. There also is extensive grazing throughout the plateau.
The Anatolian Plateau receives little annual rainfall. For instance, the semi-arid center of the plateau receives an average yearly precipitation of only 300 mm. However, actual rainfall from year to year is irregular and occasionally may be <200 mm, leading to severe reductions in crop yields for both rain-fed and irrigated agriculture. In years of low rainfall, stock losses also can be high. Overgrazing has contributed to soil erosion on the plateau. During the summers, frequent dust storms blow a fine yellow powder across the plateau. Locusts occasionally ravage the eastern area in April and May. In general, the plateau experiences extreme heat, with almost no rainfall in summer and cold weather with heavy snow in winter.
Water is one of the most important resources for agriculture in arid and semi-arid regions. In the Konya-Cumra plains, annual average rainfall is about 321 mm and has been decreasing to 275 mm in some years. Total rainfall is 384 mm and 386 mm in 2002 growing season in Konya and Cumra. According to research studies it is not enough for the cereal water consumption even if all of annual rainfall comes in the growing season. Wheat and sugar beet are very important crops for the region and for Turkey itself.
First irrigation project was implemented in Cumra plain in 1914. Irrigation projects and land consolidation studies are perhaps applied at the first time in Konya-Cumra region. This project has turned of the future of the Konya basin. In recent years increasing agricultural activities result in over consumption of water usage consequently decreases in surface and ground water level. Konya basin has rich biodiversity values. The region has 16 important bird areas, six important plant areas, Beysehir Lake National park, Kizildag National park, the Salt Lake special protected area and lots of natural silt areas. Today important natural areas of the basin are faced with serious threats which are unsustainable irrigation policies, interventions to water regime and intensive agricultural activities. If drastic steps will not be taken on sustainable use of natural resources, the basin will face drought and desertification (Tektas, 2004) .
The Konya closed basin has important underground water potential. But, it is almost certain to face some serious problems about ground water in the recent years. The main problems are overdrawing and the contamination of the ground water in the Konya plain (Nas et al., 2004) . The north and west of basin has mountainous topography which is composed of Paleozoic methamorphic units, Cretaceous ofiolitic rocks and Tertiary volcanics. The other parts are plain and are composed of Neogene lake sediments (Gocmez and Iscioglu, 2004) . Another investigation was carried out to determine the use of ground water obtained from deep wells for agriculture. Depth of wells, crop yields, irrigation duration and intervals, type of energy used were also researched. In general, farmers preferred the ground water usage due to the absence of irrigation water in most irrigation seasons (Acar et al., 2004) . Surface irrigation method was employed in most applications. The application efficiency of surface irrigation was rather low in that area. The ratio of the irrigated land may be increased by 66% and 88% as the use of sprinkler irrigation and trickle irrigation methods, respectively (Celebi, 2004) . Akkaya et al., (2004) explains that the KOP has 2.1 million ha arable land and 89% of its can be irrigated. The KOP requires about 12 billion m 3 irrigation water per year relating to irrigation applications. The potential available water resources are less than 4 billion m 3 per year and majority of this is ground water sources. According to this data, there is a great deal of water deficit in the KOP region. In order to increase the irrigated land, the irrigation efficiencies must be increase. The irrigation efficiencies in Konya plain are 50-55% for surface irrigation and more than 75% for sprinkler irrigation. If the sprinkler irrigation area can be increase, the area that is irrigated will also be increase by more than 50% together with land consolidation.
In addition, Konya-Cumra region also houses historical places including Catalhoyuk and Pinarbasi. The Neolithic site of Catalhoyuk was first discovered in the late 1950s. The site rapidly became famous internationally due to the large size and dense occupation of the settlement, as well as the spectacular wall paintings and other art that was uncovered inside the houses (www.catalhoyuk.com).
The archaeological sites at Pınarbasi are located on the Konya Plain. The cluster of sites at Pinarbasi was noted in 1993 in the first season of survey work in the region around Catalhoyuk in the Konya plain. As well as a series of small-scale occupations ranging from the Early Bronze Age to the Byzantine periods, there is evidence of substantial early prehistoric occupation in several rock-shelters and on an open village site below the cliffs and at the very edge of a small, spring-fed lake. The purpose of investigating the sites is to recover evidence of human occupation and use of the Konya plain earlier than and contemporary with the settlement of Catalhoyuk during the period when hunter-gather groups in some parts of western Asia first became sedentary and then turned to cultivation and finally to herding (ancientneareast.tripod.com/Pinarbasi.html).
Beysehir Lake is the third largest lake and the largest freshwater lake of Turkey. It is located in the southwestern part of Konya Basin and is an important part of the KOP. Besides its natural beauty, its rich biological diversity patterns and being the vital freshwater source in the region, Beysehir Lake and its environs is one of the most important wetlands of Turkey. Its surface covers an area of approximately 73,000 hectares and average depth is 5 meters (10 meters maximum). There are 33 islands, where most of them are important for wintering waterfowl and breeding birds.
Beysehir Lake has 1st degree natural site protection status (a national site protection status of the Turkish Ministry of Culture) since 1991. The lake is completely surrounded by two national parks (since 1993), Beysehir and Kizildag National Parks, which administratively lies in Konya and Isparta provinces, respectively. Moreover, in qualitative terms the lake suits 1st degree drinking water standards hence it has also the protection status as Drinking water protection area. Mountains surround the lake except the eastern part. In the western and southern parts lie Dedegol (Anamas) and Gidengelmez mountains that are part of larger mountain range, called Middle Taurus. In the north, lies the Kizildag height. Eastern parts are generally more flat and used mostly as arable land.
About 29 streams are feeding the lake. Natural losses are through Çarsamba stream that discharges the surplus water of the lake to Konya Plain. As a result of karstic geological formations, several routes in the south of the lake also discharge lake water to groundwater paths that are found to be connected to Manavgat stream in the Mediterranean Region. As a result, the lake is charged or discharged by groundwater related to rainy and dry seasons respectively. According to long-term statistics, the lake water level is fluctuating between 1121 and 1125.6 meter altitude but severe decline in water level was observed in recent years due to overexploitation.
III. KONYA PLAIN PROJECTS
The KOP is mainly located in the responsibility area of the fourth Regional Directorate, which is one of the 26 regions of General Directorate of State Hydraulics Works. It is responsible for development of land and water resources of Turkey and covers total 61,909 km 2 areas in which The Konya province have about 37,543 km 2 areas (www.dsi.gov.tr). The location of the KOP is illustrated in Figure 1 . According to census of 2000, total 3,054,840 people live in the area of our Regional Directorate including the Konya province with 2,067,465 people and 55 people per km 2 density. Approximately 45% of population lives in rural areas. Density of population is 49 people per km 2 in general. Area and population of region are 7.9% and 4.5% of Turkey's area and population, respectively. Surface water and ground water potential is estimated as to be 5,948.9 hm 3 per year and 1,670.9 hm 3 per year, respectively in the Konya Plain region. Agricultural land is about 2,651,178 ha in which a 1,028,830 ha may be irrigated and a 510,716 ha land can be economically irrigated. Distribution of the economically generable energy potential in the Regional Directorate according to project implementation status is as follows:
• Preliminary survey and reconnaissance completed, 900 MW.
• Under planning and final design preparation, 506 MW.
• Final design completed and under construction, 3065 MW.
• In operation, 1710 MW.
Total hydroelectric power potential of 6181 MW or (2,185,3 GWh per year) www.dsi.gov.tr/bolge/dsi4/index.htm.
As mentioned above the KOP consists of 12 main projects including nine big scale water projects, two water supply projects, energy projects, and a number of small scale surface and ground water irrigation projects. These are listed as;
1. Konya-Cumra Project. The Konya Plain area has steppe climate (there is a great temperature difference between day and night). Weather is dry and hot in the summer and severely cold in the winter. Rainfall is low and there is more snow. Flood occurs in the spring, because of melting of snow. Mean annual precipitations in Sakarya basin, Kızılırmak basin, Konya closed basin, East Mediterranean basin and Seyhan basin are 406 mm, 371.2 mm, 377.9 mm, 591.1 mm, and 367.7 mm, respectively. Bor-Akkaya dam has the lowest mean precipitation with 224.6 mm and Beysehir-Dumanli dam has the highest mean precipitation with 1281 mm in this region. Water and land resources development projects of the KOP are shown in Table 1 regarding with their irrigation land, water supply and energy production.
Crop patterns and their production rates in the KOP region are given in Table 2 . As it can be seen in the Table, wheat is produced at 57% of the total area together with 92 1,093,517 tonnes in the region. The ratio of irrigated land is about 14% and is expected to increase to 73% when the KOP projects are completed (Pinarkaya, 2004) . Fruits production is shown in Table 3 . As indicated by the Table, total 202,148 tonnes of fruits are produced. The fruit production area is about 2.9% in the total area and mainly located at the foot of the Taurus Mountains.
Contribution of Konya Plain Projects to the National Development

IV. CONCLUSIONS
The KOP is essentially a comprehensive group of projects dealing with water-related energy. The KOP has 2.1 million hectares arable land and 89% of its can be irrigated. However, 1.7 million hectares of land will be irrigated in the GAP region. Therefore, the land being irrigated in the KOP is to some extent, equal or slightly more than the land irrigated in GAP region. This would be an important result for the Turkish economic and social development.
The development of agriculture in the Anotolia is a major aim of the KOP. The project is designed to bring along social change through agricultural development based on the management of water resources. The ultimate aims of the KOP are to complete the rural infrastructure for optimal irrigation, to supply fresh water to the cities, to ensure sustainable development in the region together with improving urban environments and quality of the city's life, creating new employment opportunities and healthy environments for human life. 
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